Light-induced retinal damage involves tyrosine 33 phosphorylation, mitochondrial and nuclear translocation of WW domain-containing oxidoreductase in vivo.
WW domain-containing oxidoreductase WOX1, also named WWOX or FOR, is a known proapoptotic protein and a candidate tumor suppressor. Stress stimuli activate WOX1 via tyrosine 33 (Tyr33) phosphorylation and translocation to the mitochondria and nuclei in vitro. Here, the potential role of WOX1 in light-induced retinal degeneration in vivo was investigated. WOX1 is expressed primarily in the inner retina at perinatal stages, whereas an enhanced expression of WOX1, along with its Tyr33 phosphorylation (p-WOX1), is shown specifically in the retinal ganglion cells in adults. Prolonged exposure of mature rats to constant, low-intensity light (500 lux) for 1-2 months resulted in substantial death of photoreceptors and the presence of activated microglia, astrocytes and Muller glial in the outer retina. However, the inner retina was not or barely affected. In the damaged inner and outer nuclear layers of rat retina, WOX1 and p-WOX1 were overly expressed. Also, WOX1 colocalized with fragments of opsin-positive cones. In rd mice with an inherited retinal deficiency, upregulation of WOX1 and p-WOX1 in degenerated retina was observed with age. By electron microscopy, a large number of immunogold particles of WOX1 and p-WOX1 were found in the damaged mitochondria and condensed nuclei of degenerating photoreceptors, indicating that WOX1 undergoes activation and translocation to these organelles. In contrast, little or no WOX1-positive particles were found in the Golgi apparatus. In conclusion, activated WOX1 is likely to exert apoptosis of neuronal cells in the outer retina during the light-induced injury and in mice with an inherited retinal defect.